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(57) Abstract: 

PURPOSE: A printing interface apparatus between digital camera and 
printer is provided to outpt* the contents of the digital camera in 
anywhere and anytime, thereby easily using the digital camera and 
reducing the cost of the digital camera. 
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CONSTITUTIGN: A direct printing interface apparatus between digital 
camera and printer comprises a digital cameradOOX a printer(300) 
and an interface module(200). The digital camera(IOO) generates 
Image compression data by predetermined signal compression 
algorithm. The printerOOO) outputs the printing data provided from 
the digital camera(IOO). The interface module(200) receives data bit 
stream contained the image compression data to divide and recover the image compression data, and then converts the 
data into printing data to output to the printerOOO). 
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s JOiJ.m ?m^m ±.^E\ mm s^a eiEifiiioirii ss^m oi^sfoi ni^y s^ei^ 
i pxii ?hoiiEm ^qoii ^fi^^ :?\^m iVitm ^ Ji^m uj\% ^m^m ^eiei ^is 

a «K^Qi| ms«, nBj^ ojE^itiioi^v ^^iE1°i- 2i?:-U CHCIAIH CIAI^ ?KHIEF°I LHei 

^^ri V b^EiQii ^^?imQ\ uim mmn A^g^^ 

4= t.^^ ME m^^"^ ^^Eiach ^iy 7^ig*^ :7F^ofl uxm Bm^\ sxim sis^' 4^ 

S3 

E 1^ B ^^Wl [QEI- ClXj^ ?flHIEF£h ^^E1 H^'ii eiEilOl^ S^IM £A|*^ M^S. 

2^ B ^^2J ojEHIHlOl^ 2f¥^ ^^^;Hy#^So^7l ^IeJ- 71^ UEhyt 

£ 3^ B ^'SSi 2!E15II0I^ 2M^(HI CHt^ U^W^t^ ^AIDilM UEItf M^EOICK 

100 : QXIl 200 : °iE1S||01^ Ss^ 

210 : 220 : igg oiEHaiOl^i XHW^ 

221 : WS n^ 222 : n 1 M2ei 

223 : 2 OflSEI 230 : dH ^£J^ 

231 : Zmm ils x^EI^ 232 : n 3 1H1HEI 

240 : ^E^^ 241 : thfe^ x^EI^ 

242 : 4 DflSSI 243 : l.\ 5 QilHEl 

250 : o|E15IIOI^¥ 300 : ^SEI 

St 3 Si ^"3? 

e,^^ o'l^s cixi^ 7F01IEf2h ^sjEI ^^21 ^gjH °jE1SilOli:^ Sxl (Print ing interface 
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apparatus between the digital camera and tH^ printer)Oil 210ICF. 

tikis ^[Em^xmn. t\u_BS^J^^^^o\m ^nti cmw oi m^^ sse .^-M?jioiM ymM 
DiiTii aj\m 

of ofErSilOl^t 4^ Sii^^ll eiElloU :?tilt,^^^^^ 01 °iEilOI>. ^^lEI 

7[^m UTim ?HHiBf ^m M^tm n ^^o\ siCK 

il^/ PXi tf ?Hffa2F W^^^ AfoiOil ■S.^& eiPfillOI^ ae^M OI^^IOI B>by ^^E12J e 
□ Xl^ ?KlilEh2J ^^Qil :^\^m IWtm ^ JlS^m ^^^^ U7\m ?KHlBfS] R6B(Red, Green, 

.p:^ii ^m&9is] 
^L^iii^*^ 4 ?i^m 201 ^ 

goiE^. 

01^^ B 4^011 cos PAIl 9mE}SL[ Z^S\ ^jg ^ajU oiE15il0|^ ti^i^3l*^ ^»A|Q1IM 





_ _ ... ^'^^'"Oh '^'■^l EiiOlEi tilM ± 

- "ioil m 
m Ell 

?^QilEKloo)2^ 

5|''^ljET("20d) 'AhO|(Hl S^£|C« ^jg^^o^ saig oiEisijOI^# 4tS5h£^ ^^^»Q. 

£ 20ii £Ait^ 4^:?i eiEiMoi^r ew¥(2oo)2j mm5.mM mms\ y\^^ c^^3^ 

P;»;il ?mE|-(100)S¥E1 eJ'^Efc R6B AisOil^ §71 >i!2:7h ^^^'EIOI SiH S.f^^ jH^ ^^f&ilAI 
AH^^ Ai^oj 2fl4# abl«^7l ^rti- ^^HS E|£i ^^(l ine modulat ion)M 4^1^o[7\5. ^^P. 01 
^ R6b'>iI± M^(R6B signal convert block; 10)^ OjBi^^ R6B ^EF d^lM ^"^^'^LS. 

^EE(si^arievel shift) §01 ElOi ST^ S^MOU- Et^Ef R(3B a|2 M^(10)(HiA1^ ai 

MS ^E^ Aj^o. 2^ AlOil^ ^Ef Aj±2ij CflblEISOl DH^ 371 lljl^Qil '^'^o[D\ ^^om El^ Cil, <^ 
ofr^si ^El- A|s:p M^Csigna! decompress block; 20)s 

5&^P."^B^^^S AFMEI^ ttEKSAI S^tHI CH*^ ^'^^^P^Pi^o'^J. flct^Jre |xpe^^^ 

SK)T OieSh^ til, JPEC TllAfifOI Sr^H Ojgo^^Sr^^ 

DCTCDIscrete Cosine Transforn) .^EK .RLE(Run Length Encoding) ^stK ^ssKentropy 
coding)Dfl 7|:s^^ SXI tf^ iSOIP. 




^21 MS(color separation block; 40)S S^EIS R6B <li2l S^SKS dH(^. -SEI 

S RGB ilsl AfgSWI &I! CMYK iMSM Af§i^)M SMOi LHS Wv,9'F- §?'f 

ottSog wskee gggi-xi Sf:7| HJ^Oil IMTi UBISKM AI2I °mO\ LHTjl S 

Q oiitTi^gois Q&«^ 7Sbi sAititH S5£U wii mo\ 22^ ^ sds oigsFs a^Boi 
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C= 1 -K 

^A4"f «j?Hoj ^^A^o^| ?lS^7fl aOW Eft^^ Sh^ *1E| 7IS^S, . e.'ifl gS:7r(cylinder printing 
?reS |Wk t|E1(#-je^ 5=!Ei(laser prihter)2^ i/l SWL quid 

C%sUI OispTal;; LCD) CRTCdathode Ray Tube )2^ ^fS UAmmO\ m\ S mm & 

ni7n=>K=g SHdl'=' *J10IS M^(wave shaping block; 60)WIA1S OI^>ll t5«& MOIEIM ^f!E^(3™)^^ 
tS^^^'o^^"^ 9W #JIOIS(wIve shaping) 2^gS 71« X1I01 t^W ^,iE1(300)«l, 

OlSoiiAl ^St^ °iE1iillOI^ aS¥(200)2) 2,^ 71s §^S^ S. 32h gefifl 2^^ 4^ 2JD. 

^.^rofl r^lnlF^= ^^8^ CflOIEH die pjg^ ?HH1EK.100)S¥E1 S^iJq^ ^,^71 QIOIH HI 

M illcSK kail "ItT 3s:I *isFir^7l aiOiae Sel3^= ilS: ^^^(slgnal 

converter; 210)2h 

^►71 Lmm ?HHISKI00)2^ 4,^71 =2!E1(300) 2IS =ai! ejElitllOl^g SasjSS WlWSfe -ai 
§ ejEIMOli X-||Oi^(220)£h; 

a w&¥(24d)2i-; _ 

DIffll cms ?HH1EK100)S¥E1 >JS S&^(210)S gi^H^ ^yS^ R6B(Red, Sreen, Blue) ilS 
OlS' gS si aE1TOl^(250)S^r=S!EK300)S g^fl^ CMVK(Cyan, Magenta, Yellow, 

BiacK) \a dsoTa. 

OS iHi™5ti= s?r asi SJtKCPU; Centra Process Unit; 221)2h; &vl s3 «a s^?j(<f.iU-4 =.-■ — 
l5sf i§«^ »l 1 iSEI(222)2h; &^7I Sxl(221)°i f^^JISS Si^e^po^A^^^^^ 

jt M^at»^(Z\0)21 M 1 DMA fiS(0 rect Memory Access request)s STcr 

7 Slsr^^OMA ^uii^i ^-0" 6f7T i!H SSh^(210)S^E1 tKfe^ OlOIEHg S^yWf itOiS 

□17|At, &^7I Wl I mi2EI(222)^ 13)^1 OfleEI(FLASH Bei«ory)0|ll, 6^71 M 2 01123(223)= 

ORAM(Oynamic Random Access Memory)°l 2101 UH.'-^lol^CK. 

§5i- Qixi^ /js: *IE1¥(DSP; Digital Signal Processor, 231 )2K ^^l,i^^^^,^ifzy-S;% aSS^^ 
(232)S ^SSQ. 

0171 Al »l 3 I}ilSEI(232)^ ROM(Read Only Memory )2.i 2101 tim^tm, ^^71 SIT *HE1 §7:l{22t)2h 4^ 



8-3 



^2CK30-00329I8 



y\ LmM ds: xiE!^(231)^ UARKUniverisal Asynchronous Receiver/TransiDttter){)il 

^Eh Sfe^iy- S e^^3E x^Et^ OlOIEil 7H§§l-p 5 !HI2EI(243)2h 

SS' X^EI ?>^I(221)(H! XII 2 DMA fi§ (Direct Memory Access request)! fi^ohOI M 2 Oil2EI 

(223)S¥Ei aioiEii s^^^o^ EiloiMOil .toEh ^E^ gtm -tSpP i^^TI 5 

DilSE|(243)(Hl 7aSt^ 6^:^! «l 5 D« 23(243)^^^1 OIGIEIl S^^IOl ^^^-^^ ^^EIDil 

S^^l :i^^^H2 3tlEIM M 5 (HI2EI(243)0il :^873Stl QSWI SI ifiM 2iEl 

ioi^^(250)S^E1 eiEISM fig(IRQ; Interrupt request)0| a:?liiM im M 5 IHI2E|(243)2i 

m^^ ^1 ejEinioii^'(25o)(Hi MStm m^\:nm^(2^\)^ 

Di7|A1. Xil 4 [HI2EI(242)^ PROM( Programmable Read Only Memory) 01 11, 5 Dil2EI(243)^ SRAM(Static 

Random Access Memory)^! ^01 H[^^o\0. 

^km^ ^^m g^^J- i^i;5hc« ^^AiioMr^.s^F:?!^ ttcf. 

d1p(Z31)2[ idicK 01 ^lEI S^1(221)2J MEH4^I IHI2E|(222)(Hl LHStlCH m 
AlOlI g?/ ^El - • — 

decompressor)?^ 





[RAM(223)^ X^Ei ^^x|(221)2l- DSP(23I)2| {H12EIS. A^e^lDI , ^2 ^Sh^(210)g^E1 

S^^^ X^EI^( image processor; 241)^ ^Ef §t^2f *E^ ^El ^' ^Eh tHEIM 2[| 

^Tflt^EK 01 OiSj R6B2^0| 1015^9 M^^Si^ St.^^' ChE ReB2.^:2^ ?>^7:il^ ^So^ 

iSSol 4^xi2j l^oii °^7]! iitf^'#-j 4^ ^^m oi m\m^ PR0M(242)0ii ths^ei 

01 PR0M(242) 4= SiQ. OI^Til ^Ehgt^^^ LiiOIEIM ^gBJ Eh^i ^^\^ ^^WJiW^Ji^^ 

WeF ^E12h ^EF SZ^i WI2E|g# 71x1^ LiL Oi:?lAi^ ^UEIMM ^ sF^'OI ^^^^ 

2.n ^merror diffusion) Ojg^fOI ^Tlit^Q. 

51^^ ?elEI^(241)01IA1 aq^i OIOIEI^ 5e °iEinilOI >r^(250)^ S^tl^ DL o'EliHIOl 
>^^(250)- ^^iEi(300)2h S^EI oiEllIGI^ IEEEt284P eiE-liHIOl:^ A^^^tHI [tfEF 

NrBBLE/BYTE/EPC 2E21 %ai (protocol )M ;g!01^raAi CHOIEIM ^2IE1(300)S *^7\^n ^«CK 

2tJ-il^oi d2:7:^E| 21^ # nm2\ ^CK 

/«i5: ^^^^(210)^ CIAII 5'H)ilEK100)^^E1 ^'^^i ^1 LilOIE:i7F ^^^m EfEf ^di^' e:7l 
AisS^E-l Al^^hOI letilM y?IS THE! &xl (221)011 Xil 1 DMA R§(Oirect Memory Access 

request; DRQI)M #A|^0. g?/ X^Ej 1>^X|(22I)^ l^SJ ^^flSOl l^?!:^LSJ^.;^i^"'^t ^f. 

Ai^e 0RAM(?23)S| ^^ilS mm S^OII ^^^ICK. CnOiEW DRAM(223)0il 2^ S^SS. g?/ X-IEI 

&xi(22i)^ DMA Aibi^^^e sxmm DSP(23t)2F #Ai aioiEi/^:^:^ 0^^^ 

A|5{t^D. 01^711 ^hOI Ais: ^^oi shgEIS 0SP(231)^ X^EI S^Xl(221)0fl DAI UART 5E(231.I) 

tl^ m^0\ ^^gtl^. X^EI l^Xl(221)fe th^^ 7HE|^(241)Qfl AIAI^FH th^^ ^^S^^^'^iJF 

7:il 2 DMA fi§ (Direct Memory Access request; .DRQ2)M mn DRAM(223)^ ifidlS HiltiOll ^^ElOi Siir 
^^J£i DIIOIEm ^ E|-^l(CH^^ 3''4E^°j) SRA1.1(243)0il ^ID^^H ^Ef t^^*- x^EIM A|5{^CK 

oiojirn^ x^ElM ^i^h ^'^^oi sRAM(243)g oigt.^Q. t^Em .^hgsi oioiEi^ cm 

SRAM(243)0il T^i^^tlOl ^L[?[ ^1 5^ oi El 10 1 ^^(250)5^ El eiEIL^E fi^(IRQ; Interrupt 
Request )M mAlii-£S CilOIEIM 16B|^ ^^^tK 

OI4*'0ilA1 ^ ^»^2J oiEiiHIOI:i!i 2M(200)^ tJI'i^^^^ ^AlOtlS 211,^ 2J£15ilOI^ 21# ^S^hH Si^ 

LK 01 eiEiiHioi^ 2M(2oo)^ E^E\L[ Qxm m\m\ mtm lhsai^ i 
01 21^^ °jEiiHioj>i ^mm s^on^ ::^i^2j ciaii miEU ^^Eim o^^^ :'i^I'AI 

^^HWIaT a/IaF m[%% IsiH Albl^M XflSm^ ^ &SOI SiD. CIAII ^^IHlEm ii 

SiyOll o'EinilOl::^ 2M# LH&^^ S^Olj^ SjAfSh ^^^^ ^'^J^\^,S..^3K^^SLuii\^^L^ 

S^b ^CH i.' ir?:[i^oi sfstt "^^oii pah ^hhieilf ^^ieisi B^m ^'^[^ ^soi siecw 

CEfEf g§ gOW CCfEl- ^^^^ ^n2^m ^AmtV^ 1 21^^ ^^^^IE^. 

sgCHIAl AFgEI^ gOI(ter«iinology)M^ B I3°HHIA12i 7\^m H^t^fOl gSJLHEIS gOlM^'^ 01^ 

iSo^W ^ATth^ :?T#x\5j 212 2^ Shell g(Hi cdef ^^ei^ 4^ 2i^2s 3 gej^ sanwi m 
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oi^mi 4^AMh>ii ^sti cmm mi^m E^ti x\om sjeiihioi^ 21^1 :oig 

oi ta^ axil ^miBKh ^^ie^ z^^i ^^ig °iEiiiioi^ s^ioii m^^. ejyiHiqi^ s^xm 

y^m cmm 9mE[ m^ ^t\m msv ^ 2i= oigoi sick 

1 

^^7! CIXIl SlStl^ EilOIEIM M^^f^ E^Em: 

^ EilOIEIi 
§ mOIEiL 

oigiHIOI^i ^n. 
2 

M 1 %m siOiAi. ^^71 eiEiJiiioi^ eM^^, 

49( axil PHHIBhSf ^'■71 ^^»E1 ^'S ^^'1/ °»EliO|:6M SJffl^^S J3iiO\t\^ ^^'H HIEinflOj 
^ ;^-il01^2K' 

converter)2h; 

oiE^jtiiojA. xiioi^^ imm ^^1- ^^71 ^neigofl cHetr ^usi^oii 

[I>Ef 51-^^*^^ OIOIEIM ^^o^^ ^^^(slgnal decompressor )aH 




^=?^ 3 

Xfl 2*^0fl SiOIAI, ejElilOlii: HI01^=, 

Alig WiiOII ?S fi^Sl §^ S?f SS4}os a□^S^= SS- *IBI §XI(CPU; central 
Process Unit)2h' 

^'7\ Si/ jtiEi sxiHi z^nmm 7^is«h= i mieBish; 

=qf 7>:^T|2l QIIPEI S^^g XflSoFSAI iJH SSh^^ Xfl I DMA ag(Direct Memory 
71 2.'^ dlOIEim ^^^W ^aiS B^IS Wffll^o^^ X-fi 2 missis ^^£lzr ^^^S oh^ 

4 

X-ll 3 %m\ SiOiAl, ^^71 ^il 1 011221- MSH^I 01I2EI (FLASH a«emory)e! 21^ ^S^S aXIl ^HHI 
Em 5^'E1 °jElJHIOI^ &xl. 

Xll 3^m\ SiOiAl, ^^71 fli 2 01I2EI^ DRAM(Dynainic Random Access Meniory)ej ^9£S Cm 

m 9mEm E&E\ ^^'S °'Effloi^ §xi. 

6 
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mi s^iTsf mm wnBigoii im m^' imtmi ch 

ti ^^M\o\ ^aa mmm m 2 oiieEioii Taimfe ajJim ijs: «ei^(eisp; oigitai 

Signal Processor)2f; 

^^71 ills ^^ ^uBies ^^HOiiAi ^71 CI XII ^2 Ji^iS^t,:Si^?t^i^,-lM z^J^^^ 

H SJEililOl^ §xl. 
^^•^ 7 

591 6*^(HI aOllAI- 3 MSBI^ ROM(Read Only. Memory )ej ^SH^ t!-^ Cl^ll P^Diie^SK^ 

z^°j '^sfg ejEiSiioi >i sxi . 
fli 6 i^oii sioiAi. 1^:?! s?r sxiai ^••71 P^i 

Asynchronous Receiver/Transmitter)(}fl 2m .^S^S ofe PT^l 9m\Em 

oiEllOl^ g^l. 

g 9 

;^i 2%m SiOiAi. 4^71 ^sm 

cmm 9mE[9,[ ^^^i ^^iei ^1-21 s^2| ^'xi^^e^ ^bi- stm ^^y^^^i 

EiiOIMl 73S^fe 4 OUSEISK; 

stiiif^EF ser^ x-ieia L-aoiEig ths^^ n s misEiai-; 

4^71 x-ia S-xKHI M 2 OMA (Direct Merabry Access request)^ S^sFOj M 2 OjlSEI^^ 
El 4^71 OlOIEIM ^^W0\ MS EilOl^tHI COE^ ^Eh StM ^tS^FOl ^^7! SI 5 {HI2EIWI 

WT^^I ill 5 ifsElo^^EI DlOIEIl S^ofOt S^HJ ^JElOii ^Eh ^tloHl S 

IRQ- Interrupt request)OI eJ7^i!(HI EOEf ^71 «l 5 OiieEISJ m^M SI it^ ejEliriiOl^^ 

Oil M^t[^ tf^^ ?^Ei^s ^^Ei^ m^s.^ axm 9mE.m h^ii! sjei 

niioi^ sxi. 

10 

39! 9 *^Oil SiOlAI, Xil 4 DfjeEl^ PROM (Programmable Read Only Memory)0| ^1 ^9^^ t}^ UA| 
11 

9 t,^Oil SiOiAl, ^t^?! X-fl 5 WieEl^ SRAf4(Static Random Access Membry)e! CIXIl 
12 

Xil 9 %m ?10\M. ^':^\ SZti :^^E|^, 

^^ilKerror diffusion) fe^^tHl iim ^# ^9^^ U^l^ FK}flE^2^ HglEI ^IS^ 3|S - 

ojEiiHioii:: sxi. 

13 

M2%m ?io\M. SI eiEiniioi>^¥^, 

oiE«oi:^^ ;?^e] IEEE1284P eiEiniioi^ M%m um ^21 sim^s^s emu 9mm^ -siei 

14 

M 2 
Blue) 
Magenta 
EtlfiOl^ Sxl. 
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